Most of the current bioinformatics literature lacks an explicit and clear description of the data used in experiments when introducing or evaluating computational tools. Without the exact data set that was fed into computational tools in experiments, any mistaken preparation of the data for later experiments may lead to discrepancy in conclusion.
INTRODUCTION
Significant improvements and new developments of biology-related instrumentation have generated a wide variety of biological data. Though the data could now be generated effectively and efficiently, it seems that our biological knowledge has not been able to increase at the same pace of the growth of biological data. This imbalance has consequently stimulated the development of many different analysis tools to bridge the gap. Despite that academia and industry have scaled up their data generating activities, and significant efforts have been made on the development of computational tools, so far bioinformatic data analysis research has been relatively limited and rather ad hoc in terms of the data in use. No matter what the data source is, a clear specification of the format and content of the data is crucial to any following study. Unfortunately, this type of descriptions are missed in most research papers. Publishing conclusions without providing access to the data that support those conclusions is no science (States, 2001 ), e.g. mis-using different physicochemical properties in predicting protein functions may get different classifications (King et al., 2001) .
One can view science as a search through a space of theories which requires two basic components, a generator and a test (Kibler and Langley, 1990) . A generator produces new theories, and a test yields information regarding the quality of the generated theories. A good theory is one that must not only accurately describe a large class of observations, but also make definite predictions about the results of future observations (Hawking, 1988) . Normally we can consider any bioinformatics analysis tool as a theory generator, and its output becomes a theory that is expected to accurately describe a significant number of observations, i.e. the data provided. To evaluate a theory, there is always a temptation to emphasize formal approaches. However, given the fact that many computational tools are too complex for formal analysis, and that biological behaviors are full of variables, empirical studies of these computational tools must retain a central role.
We have constructed an online data archive of biological data sets, and expect it to serve as a common environment for exploratory research in bioinformatics by gathering more challenging problems in different application domains and motivating more researchers in various fields.
NCTU BIOINFO ARCHIVE
The goal of the NCTU BioInfo Archive maintained at the Computer and Information Science Department of National Chiao Tung University is to store the data sets ranging over a wide variety of data types and problem tasks related to bioinformatics. All the data sets are characterized and stored according to their data type and the associated analysis task with the aim of ensuring the precise reference and easy access for the users.
Unlike others, we further divide the data type into two classes, syntactic and biological. We define the syntactic data type as the underlying representation of data, including the attributes used to describe the data and the structure of the attributes. This data type is only concerned about what the data look like rather than the implied biological meanings. For those researchers from communities other than biological sciences, without the burden of biological jargon, the syntactic data type is sufficient for conducting analysis of these data. On the other hand, we also characterize the data into three simple biological types. They are sequence data, gene expression data, and physicochemical data. Tremendous efforts have been put into the development of bioinformatics ontology. At present there is no ontology to cover the whole of molecular biology and bioinformatics tasks, thus we have not incorporated ontological terms. Simple biological data types like those above are enough for distinguishing between different biological data without compromising the aim of our data archive as a general data resource for research and experimentation. The complexity of biological process in life has generated a wide variety of problem tasks of interest. Therefore, besides the data type, we also organize the data based on its analysis task. We roughly divide the problem tasks into four categories, i.e. classification, regression, clustering, and discovery. Details can be found in the archive.
The success of an archive depends not only on the availability of data, but also on good documentation. In the archive, each data set is associated with a documentation file that provides information other than the data itself to increase the usefulness of the data. A documentation file includes the information of data types, previous experimental results, literature references, donors, etc.
The NCTU BioInfo Archive currently contains more than 30 data sets. Some of the data sets are listed in Table 1 . To ensure the validity of data, we only collect those data sets that have been published or maintained in well-known public databases. We hope that the BioInfo Archive will have a significant impact on bioinformatics, and thus represent an important resource for this field. To achieve this goal, we sincerely encourage readers of this article to consider donating their valuable data sets to the BioInfo Archive, and ask for your help to encourage other researchers to do likewise.
